Studies on the mechanism of nabam- and zineb-induced inhibition of the hepatic microsomal monooxygenases of the male rat.
In vitro effects of the ethylene bis-dithiocarbamate fungicides, nabam and zineb, on the hepatic microsomal monooxygenases of male rats were examined. Incubation of nabam and zineb with hepatic microsomes, without NADPH, leads to an inhibition of the metabolism of aminopyrine and aniline and to a denaturation of cytochrome P-450 into cytochrome P-420; in addition nabam causes the destruction of cytochrome P-450. Addition of NADPH into the incubation medium increases the inhibition of the monooxygenases, principally the inhibition of the metabolism of aniline induced by nabam. We studied the in vitro effects of three of the chief breakdown products of these fungicides: ethylene bis-isothiocyanate sulfide (EBIS), ethylene thiourea (ETU), and carbon disulfide (CS2). EBIS appears to be the only metabolite affecting directly (without NADPH) the hepatic monooxygenases activity. EBIS accounted partly for nabam-induced inhibition of the hepatic microsomal monooxygenases. The data suggest that the decrease of monooxygenases activity seen on incubation of nabam with hepatic microsomes may be due to the denaturation and destruction of cytochrome P-450 resulting from covalent binding of the compounds with cysteine sulfhydryl groups in cytochrome P-450. Inhibition of monooxygenase activity induced by zineb seems to be due to the reaction with the sulfhydryl groups of cytochrome P-450 and to another mechanism, probably related to its lipophilic character.